Searching PAJ 



http://www1 Jpdl.jpo.go.jp/PA1/resuIt/detail/mainAvAAAa05477DA408083780P1 .htm 



PATENT ABSTRACTS OF JAPAN 

( 1 1 publication number : 08-083780 
(43)Date of publication of application : 26.03.1996 



(51)Int.CI. 


H01L 21/304 
C23F 1/18 
// C09K 13/06 




c::::::::::::::::":::::::::"™ ^ 

(2 1 Application number: 07-055290 


(71) Applicant : 


TOSHIBA CORP 


(22)Date of filing : 15.03. 1995 


(72)Inventor : 


SASAKI YASUTAKA 






KANEKO fflSAFUMI 






HAYASAKA NOBUO 






HIRABAYASHI HIDEAKI 






HIGUCHI KATSUTOSHI 


r::::::::::::::::::::::::::::::::::::::::::::::::::::::::™ 

(30)Priority 

Priority number : 06159898 Priority date : 


12.07.1994 Priority country : JP 



r. 



(54) ABRASIVE AND POLISHING METHOD 

(57)Abstract: 

PURPOSE: To form a highly reliable conductor film at a high polishing speed by 
forming a film composed mainly of a metal on a substrate having recessed sections on 
the surface to fill up the recessed sections and suppressing the occurrence of dishing by 
using a chernimechanical polishing method using an abrasive containing a chemical 
reagent and etching agent. 

CONSTITUTION: A substrate 12 to be polished is composed of a silicon substrate 21 
and a silicon oxide film 22 and carbon film 23 successively formed on the substrate 21 . 
After forming grooves for wiring, openings for continuous wiring, etc., in the film 22 by 
patterning the films 23 and 22, a titanium nitride film 24 and copper film are 
successively formed on the surface of the substrate 1 2. The copper film 25 have 
recessing and projecting sections which are formed in accordance with the steps 
provided on the surface of the silicon oxide film 22 which is the base film of the film 2. 
An abrasive is prepared by dispersing silica particles as abrasive particles in a mixed 
solution (Cu etching solution) of a glycine solution and hydrogen peroxide solution and 
adding benzotriazole (chemical reagent) to the mixed solution. 



.<£):. 

t : 

LEGAL STATUS 

[Date of request for examination] 13.1 0.2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 




1 of 1 



10/20/01 10:59 AM 



http7/wv™tfJpd1Jpo.goJp^ 



(19>B*B1#aW <J P) oa & §8 4# & $j[ (A) <1])»5W«^W#^ 

^^¥8-83780 

<43)iiHH *Pjfc8#<19e6)3Jl26B 



nne* ffft&m&n pi a***®* 

321 M 
P 

9352-4K 

101 



mmv&u ol 12 j© 



gdhim* 


HS¥7 -55290 




000003078 




















»^ji[»;iiem*E4i;iHT72Sia 






















I* 


(32)«JfcB 












B* (JP) 




«ft 










#3?JlllP/lie*#Kd^K2lI 1 Stt 


tile 
















(72) X8* 












* sji[»/iiem#K4M«is[2«r 1 


ft 






























(54) [S5«<&fe*] 











(57) 



(5l)lnta 8 

H0 1L 21/304 

C2 3P 1/18 

Jf C0 9K 13/06 




10/20/01 11:00 AM 



httpyAA^6Jpd1Jpo.gojp/tj^^ 



ffitm *£tiL9 1 ? &tt*»4 JK£T * C t cc J: 915E 
[18*92 ] B4ia^^C u £ fcttC u -&^-CA*J , 

& 

[is*93 ] mmvmm^te <ti>^>vb*)7 
[M*f4] miax??^*^^, c««at» 

ir-StW*c«T&x ? 1 0 n m/#BLb 

[ss*w 5 ] Max ? ? > m*<D7 < sum*** if 

a^Wtt? 1/10 0 0-3/ 1 0 0<Z>«H?*6M$ 
[M*96] wa^B*w*fc«w^Ar'*9, m 

t + 2 >*fctt*<0»«**SdT*i8*9 

ife$te>W5;*£o 

[18*97 ] StffiKB»£WT&Sf*±tC, ilieE]^ 
[16*98 ] B5fiB£@#Cu£/c&Cu^£X*&+h 

B. §sft$, fc<fcz;*^as'ri>M*ra7iassc!)W** 

[18*99 ] M3f t«*K0y>& V M 7 

v - fc t« SST £18*9 8 sa&ofFJg 



(2) «B¥8-8 3 7 80 

2 

rawest, 

[58*91 1] 7^^«KfcJ:0'/f fcl*7 5 KK 
B ItftSiJ, *teJUf*l>VY VTV-bh&MttO 

[-%n<DiwacKm 

[000 1] 
[0002] 

[««*©««] LS KP&ftgiib, £tt6Mfc<*>fc 

20 It. Pflxt*. C,W,Kaanta*>^ K,D.Bever fetC J: ^TTiS 
£3tVCl*&CVM[C Conference 1991 p,144 CW.Kaanta 
et.al.,U.S.P&tentl*>.4944836 Beyer et.al.) * 
[ 0 0 0 3 ] * fc. LSI ©Sait©&£>&. 8E*J: 

^Cu^&rfc/j;iSSW44L,rfei^nr^^ Cut* 
JSlttt^* >x ? * > J:-saLD&iHSSt?*>*©T?, 
C u £E»*H4 £ C r JBt > £*g£-t<: CMP ttjti* *Jffl 0 

30 2 - 27 8 8 22^*Wcj:0ia»RSnt:i^6. CO 
[000 4 ] 

[^B^K^LJc^i-r^ifSi] L^b&ais. ±iao> 

^^^^iaKTA^f!^*^ coJc^icCutx? 

[0 00 5] a/t, CMPe^^JmbfcWEKff^ 

LS IE««r»sW&fl>difflST?Jfe-S, ?6CC. CMP 
«W*«fflO/cW (^>^^>) jg»^j«tc4e^r«> 

[0006] *%*t*^*fS^fi|»T^Snfc4><D-C 
so AD. ^^>y<D#fet*KP$Uo. i3i*9F6itar'a 



10/20/01 11:01 AM 



http://wv^jpdUpo^ 



3 

[ 0 0 0 7 ] 

imn&Kfcr&tc&v&fi] -ate. esQ^tttwr 

«. tf7 % £*Ui3>*;n£ffMT*t££. tftffg 

xar^iSft**^-:/? Kr«fsir**tt(rs - 

t'-CCMPtffSCtfcJcO. Bn±-r«8±tcffiSH 

[0008] *«8ti, »ifc:H«£?rr& 

J:6croEBa»*36*r £ J: ^ K£E££/## iiT h 
WH*fctt*IIS*^«**X«±, i5le£J§ 

[0009] CCT\ SttitO'CI*. T 
FT-LCDffl<W?*«fe GaAs«<Pfk£4»#aB 

[0 0 1 0] £m&&8&t?&tti$±£,X\t. Cu, 
C u A g . A A I , A 1 W. W£ 

fc. COttWiSftTiCttCJiO Ik 

*KS<toi:o*. ^>yh'jrv^(«T, bta i 

^flBf*) , BTASf&f*. W*I*BTA<D^ 
'J7V*-;l> (TTA) ) 3«\ cn^^g^ * 
»J7*A-Jk tMJ*JU7^K#W*. £"*D>. x*U 



<3> fflBTB -8 3 78 0 

T. BPAi^l5"r^). BPAWB(*^*«(r»-5Cd 

*tt> W»fk£«W*»*U>. BTA. BTAKWft, 
10 «^tfBPA©^>*'>65©— 

»*t»Sr-5, B PA, BPAlf&#. C*i£ 

[0011] £T*ttl4<Z>x ^> ^ij 

ti^^a^Ki. i&Slffc*^ <H 4 O, ) , MR. 

20 ism *y>*-wK{ta<t*dsr-sx 3 ^>ysij 

**C. SIR, 7>*^7. 7 
8. WAI;8ft»R7>*x«!>^, «jR7:/€x-!>A, £ 
ffc7>*~$A3 1 >DAB»«©*S«*«^*Ci«> 

[0 0 1 2 ] * fc. AB€:^«»i:r*ttW^W*fcl* 
W££r£>&ig£tcti, x^^vyatorJi. *K(k 

[ooi3] ^s^fis^i-r^m-ufk^ys^i^js 

r«. CMP«jjaik^ist«fcj:e>'xy^>!ySijtdw 
u-c±iax>^>y»i^asi / , ±ie*bW5«*awo 

40 CMPCCfc^-Cit^^^WJgSltC^ftO-r^ 

muscat* fc«wsn^ ^ f k^s^ «:a«f » 
[0t)i4] sfc, *#fewc*i*rt*. «F*Sfl©5^(k 



10/20/01 11:02 AM 



http://www6JpdlJpo.go^ 



5 

[0015] * fc, ±.&mi)&££i&?Z> 
«4. K^M©x**>^4*S**4C4*<HII 

[0016] 

Iffffl] ^M«:iHias^WT^S*J:«:BijiaE] 

ox B9£ia«i*i«c?i»jB«: *jarr & c t &msit lxi» 
[ooi7] «t, ^ja*^ja»fr-sw4^cu5M* 

fPfflt»«UClBW4* Cu«CCBTA*»H*1ffca 
CuJS*iB©C u SfcttC uia±K*«Stifci«E 
■Hb»DCiiO*>0<ttCui 0<bBTA<t^JS(£or 
Cu (I) -BTA£&W*Cu (ID -BTAX*3 

&xx f MSJMWt*:?IT * X ? ? > y» 

rfffirr*. *fc, cofSSigti, CMP$>fe<crajStt 

JB# C u <DR{b$ fc l£BT A £ JWT * C 4 J: *J *p 

3 ft S C t l***<fl* 6©WJ*k: J: 0 tfltf>X 

[oo i s] cvmma. m2 <a> Ktew^cuii 

ft*. cntc<fc03SfflO/i:CiiJB2 5C9Cia!t*x^^> 
yftKioiSiitcx? ?->^sn&. Cutt 

2 5<M««l5fe4ft3nrc^Cii«2 5l**ffltt:igSJia 
^flM3nxc>£0>X\ HttU'X7f>«ftAlC'o 
C <z> j: ^ tc ox SflUDHflJBtttciiffi t, r l *fc C u II 2 
5 <Z>«»>**3 < & C u R) 2 5 <DDflSS±ec 

J*f*c±«cJ:!)I&*;*tv$. c©RR«:*t*xtt, C 

(C*«i**iXl>£C uJB2 5#25tBbXx 



(4) «B?8-83 7 80 

u *«6bXI3iW»#icM$J: < C u *8lff 3 *C £ 

#x*** 

[0019] ate, ±iEf$SS&£f&£ LX 

[0020] 3Ett*^r 4W^W«tttt 

t?*9, ft««A*BPA'C**^K:4>±a4H*K: 

io am-r&c wbk:bpa*:«is* 

WWOxtBPA^BKl/trW-BP 
AT'**n*W*U- Mb£tt^6£*K#W|«±(ca 
com. W£S*Stf*J:5a:SH 
&+*>0< ffttofeW4»ai?x^^>yT? 

*-s*b^B#«wr&x ^ ^> yaosaT^tei-'c 
wtffci^BAtftBiiiir-swsa^i/XffflT*. s 

fc. C4>ftSBt*t CMPORt«:W8tt : ffeU<«JFe 
20 [002 1] 

&&w&n&mmvh&. m#i n^t^agi 

t£fi»6£1fi 1 2#*<&«HBffi«W>*-> K 1 3 <t»Wl 

rsj^tcoxaa^v^sn-Or^ ki 

3i*. .*S*+7**;U*i l©T*Kiaa&^cB«. 
30 *Lfti*Wj^^>i?*c«tt$nfcWtf«ll*teiEBl5 

©ittaiaAiiBeAy k i 3a«*«ia3nt:i^o c 

[ 0 0 2 2 ] 02 < A > **. **teWl'e«H'r-5KJf* 

1 2«r*rHffaEn?*'5< > cokwjs«ir i 2 it* 

S 1 »imfl*©^0 3>ttft«2 2€»jac -e<Z)±tc 
ita-7y-t^o>x/^»»J>^ffi(cj:*3^3Bi On 
40 m0ft£tt2 3£iftft-r4. yc^T?. * h y v 

i^7^ -XliteJ: «^ >x^> yiSJC J: 
0. *SlR2 3tei:c;s/'Ja>B(tBl22*^»--> 
yt/T, v«j3>RfkR2 2K:*IO. 4-lOfim, S 
5 0. 4 iJ mOEWSiSfc J:^ttiB^nBa?L9€®JiS 

♦JS35 0nm©aft^f>J82 4«:»ja(y 1 ^|«»» 

nm<t>Cu62 5«:«««. ID 2 (A) tcSTJ:^ 
tc. CMPAffir©Cii«2 5l*»frc*&vy3^Bft 

50 B2 2*c«w6nfciKtefflaebTteDigiaiBi«*W'r 



10/20/01 11:02 AM 



http7/wvs^jpdljpo.gojp/tjconten 



7 

6. 

[0 02 3] £<DH'>tCl>xrmistctm&&&\ 2£ 
HlKmTW6flH4*^TCMPt!ft*, ffiiSffiSfc 
J:^eMK»«n^l(X^)^«J«cC uB2 5 m£b X 
Cu©*i*ii*i3»fcJ:tfCii^7^**J«Uc. CM 

pKttwofcweait o. 1 2**/y ? NK>yy 

(C, Hs 0, N)*i8?»4 0. 4 4*JU/'J?h 
^©IKIfc*** (H 4 0, ) 4<9S££$ (Cu<?>x 

30iim>£5. 3afi%t»»$^. SfctCO. 00 

J££f*(i, 9FBEA30 0? f/cm' , 
tecfcMft£* + 14>Bf£Bl 0 0 r pm4 

fc. 

[0024] CMPO&S. 1 2 0 n m/ 

^^O'Cu^^flMT^^^. Cu||2 5 4£ 

2 4t»*lratim*J5c6Ja^o Bft**>B2 4€*F 
JftiSlfitiC u IS 2 5 <D?F£i££J: 0 £ < rj3 0 n m/» 
*»n©fEffltLrfiaUA:J:-»cc. CuJB 
2 5 ©WB^Bfk* * >B 2 4 <DWB <fc 0 £>ii*K£i&^ 

kb* *i?fif kf - £ >B 2 4 t$» 4 tt« b r c u B 2 5 e> 
awatcaaia*©^ cu«2 50«ffi±tcssB# 

*&. Sfk^*>B2 4 4>WtCClft*-r*CiAiX'*fc 0 

«*«aa+BiaaT'aB5ofcic6, 02 <b> 

[00251 ate, CMPKfct'fCuSffil****!* 
TT£©T\ CuB2 5^Scct*Cu. CuO. Cih 
0. Cu (OH) x^im&*htn\t>fth&. BT 

[0 02 6] *l£, BTA€:aaiIILA:BIJS#J«:fflC^:, 

CuK»-r&wBattoss»fftt4Sia^fco c©4 

*. fi»JSE*»4 0 0 6rf/cm J 9F£Je£*sJ: 
£>'S£ * * v *#Jl ?4>iNERIiftfc 6 0 r P m 4 U 
fc. fflJSi££^tf&£Sm iflAOfflJft < 1/T> 

a>*<fc^cc, S£Cj0 < C*>6fll OOXir^c^, 

mitao»r^ifttt<Mitt < i/t> 4i*, aa-ft 

o-ct,^o iw^r, wb**(*£4oi:cmp*k 
fic*W6^©ft*SJ^d:^r*ii5nr*59. toe 



C5) ffiBTS-8 37 8 0 

s 

f*y CMPcctet>twBtt*fco<tt»B>^ rcj:* 

[ 0 0 2 7 ] * fc, B T A©?3SilDfiK«T &9FBiftft« 

B4Kwtt« B4©^^7«:iBi*t:»im*y | J^>0. 
1 2*jt/»; hJicc»-r^BTA©aaiiifi«:.*u as 

**HBifiSte«fcc;x9f B4*M! 
^*J^tC. BTA&StoO&l'»£CC(i, 
10 Iffl3 5()nii)/^ x??>?3(&W4 5iim/» 
4fifc«>K BTA*aSDDl/'C( f ><4WfiauSteJ:Cfx^ 

4#itfen*. CuB2 5 4sa-r*fcwcig* 

&BTAG>fltt. 0. 0 0 1 * h JUHT©ir< 

[0 02 8] %CC, BTA20. 0 0 1 -fc-iU/'J * Ml> 

K^rsi^fc. c<04£. 5ffif*s««fti*2 5*cr' 

ycDHts«tt£tee 0 rpmiOfe. *<WS«*H5«: 

^K»asn-cc*i>, muftx^4Cuii2 5«ffio>e 
30 3 tc^-r&jasr-coPFiSiifS^ilt r-±t« c 

4^ BIBB'S. 

[0029] r < * » ^£^SB^*ite^titco 
C uB2 5 *jJ:^Bfk^»«2 4 ZT^Xf&ZLtift 
^^SifiO^' i > v>^Bli, iMM^ 1 0 m m^e 
mtX'&^tc. *fe, WB«H€:S6tt:MbT4>, r 

v * » y«t*at 4 ^ 4 c ^ -7 tc c 4 & 
40 4. Cumskicmf&sfttcmmmimwc&ftis 

[0030] **te«tctec^li, ^5»i$|g4 L-CC u 

O-CCuKl^ftJS, WittfAfir. A 1 % W^©Bt>C 

[0 0 3 1 ] *fc % ***M<c*5^TC«t. WBtt-f4(/ 
so WB3|ft^Lr*>UJt?tt^4iai«*4^!t*wa± 



1 of 3 



10/20/01 11:03 AM 



(6) 

9 

o«ft£W? hi Ji^ttt^ Efkf Kits' 

[0032] *fc % ***WK*$l*-C«, *.??i>m 

ffl<,>. ft*R«iOi:BTA«:«t^c«**C*>,i-caw 
OX x^I/fWilyTTS KBBfcb<(*7 

, ) . XS&XR. *7>*3®Bfl£!J£**fctt 10 
-Jk MT7-;k WffrTb K*Vi v X?U-> 
[0033] *fc, WctoKi*, WfS^RC 

T^k *yx-^u?K>TKra. ga^y^u*:^* 

«!B0D»a9*iLrli. **tt»#7^*JU»»CBS 30 
(tteWl ) We«iO"C. 0. l2*Jk/y*HUD 

I/C^yrt1i+ <¥^B30nm> *5. 3MS%r- 

't--cBTA*as«w*yrt^^^©4:Wi^ciUrttai 

fcWtlUttiCL,XH2 (A) K^TttCTBStRl 2KC 
[0034] CMP<M4f*. 9F«j*A<*»2 5 0 n m/ 40 

4 *x mHfttrcfc^Ttt? < ? *»^3tftt3 0 0 n m 
t?*9, 5iim«±©^«CC*jl^«Ki|ftffl*|*W>C 

(«tdM2) 07 (A) «*. ■**fcW-cffi«f-SttB!FJS 
S«l 2^^TW®Isi'C'^4o 2(£X 
©J:SK:OTf«W* 0 * ^U3>S«2 l±KJS so 



http:/A/^6JpdlJpo.goJp^ 



tt6B?8-8 37 8 0 

10 

2 1 mnS*0^ya>»ftB2 2«:»J«. *<,>T\ ii 

bt. vy3>KJti82 2KM0. 4-10 am. ?IS 

^<cj:0ieS«2 0nm©^^>M3 lfeJr^Safi 
7 0 n in<^fflb ^ ^ >JS 2 4 «r^Jdtb . SI 
fk*>?X^> <WF* ) #A**Zfi*3k*fA<D$i1f# 

hW«3 2*flMir*. H7 (A) tc^TJ:^ 
<c. CMPiimcC)WB3 2«»*^*4^ya>ttftB 

I 0 0 3 5 ] C <DX *> iC LXfHft OfctfiffBSB l 2 £ 

Hiic*rwsfia*«^rcMP€:m>, KBrc?8fc 

J:^«ttHafflH?LW^©^«I^WB 3 2 LTW 

IBLfcW«iJtfc. 5»fS^©iaBlt***«««c. 9F« 
tt+itTTr^s^tt^ (^ttasonm) * l. 0 
£3%T'#a*i*tf, S«C0. 4 HUt>N--< 

BE*3 00* f/cit' . 9F£*22l 4fcJ:tf£23 L 

OSS$«a2 5'Cr—^^-6J:^^Ofc < > 
[0036] CMP<W4». 9F^flUS(W3 0 0 inn/ 

fcct^W^^^Wf^W, WB3 2tftiC^* 
>K3 liaJ:a£*ffc^^>B2 4*>»4CttWntSr<f^ 
*£>B3 1 toJ:otB(kf-*>B2 4©fflBjttt 
liWB2 5 <b6^<!:Et;to3 0 0 n m/»TT'*ofcfc 

BCmc^S^^lEaB^BKBrBBOfc^C^, B 

3KnsTJ:^«:. CMPKJc»jft*U3rciJgfen-5«^ 

[0 03 7] <£fe CMPKte^rw«BKHt. w 
Hit*u-hfb*«l*JBi«LrT:«gB4aW-S. * 

>B3 lteJ:tf«fk^^>B2 4«rr^rl»*t/fcB*«: 

Asm 5 o n m i?*> o . *ffl±twras<o«f i ^eat? 

*?fco *fc. WJ9i»ra*5S*c«ai/t:*>, frr> 

aS3 2±tc^snfcsaBAt%M«jtt:aft(y'c^ic 



10/20/01 11:03 AM 



http7/wv^jpdljpo.gojp/t^ 



11 

[0038] **ft»c*Mr*i:ii, kh&b* b-cwn 

[0 03 9] 36*, nsmmvict. tm&frto 
r. wig^^^>>r-> h^f^^tg^fc^-cia^ 

iNB, TiS i?02/»Jt^ KS3©±k»RWk:W 
B£i>£fi3tt**&fc:*c»r, igiRtt^nccjcO, « 

[0 04 0] *fc, **ttWfcfc^rtt t WSBrFiO 

^^^OAgt. ttfk-fe ir >^&-?. «ffca*tfrp, y 

[0041] **tefflicfc^r«, xy?i>y& 
±Lr»BHfc*s*«*«:fiK*, it*f«iioxBPA 

orffiBH**sa, 7*^7>fkai>^4x?u> 
^7s>^a>s&*s%. ^x'jvr^fk^y^Ai'j 
>Kt^«^*a«**ffl^*fci^KW*r^Bia^ 
(wsaiurtt, x^>^-r 
*Brfl*ccfi5t;rc<Dt«4t+u- h{b&ftrf>iSf*fk£- 

[0 04 2] 2*, **ttflHc*rt*rtt, 9FS^/Ktc 

*©«**wri*>o>r'*n(«a<. piai*. #'jx* 

(iktt«2> wes«ior. 5<m%©iHHk'ki&k& 
m. WJStt+Aorr^sttt^ (T^ttason 
m> *i. oaa^r-^s-ii-fcfeo. -rfrfr5*ft« 
rieBJo&W8ffl£*H*r BP AfcasAo or t 

€:fflt^CtW5»lija6PII2il5iatCLrH7 (A) CC 
[0043] CMPO&m. fFJS«K(*W3 5 0 n in/ 



(7) ttH78-8 3 7 80 

12 i 
B44MKD0 - 4 v mBaitltefei'rii? r ? > 
>y«B^«2 0 0nmr^ t ), 3 

JWSfTO, BBS«C^3 33&sBli a fcttStcte^A:. 
gi^fk^fe (Cu-BTA> ^M^«Stt#««3 

n*. c<»*i£. Rge^ff«wtcR4snfcB*r-w i 

10 cwmis. Cufl>x** >y*fgcoSttikx^j^ 

-E.j*twaw**<, Cuowjassoffittx^ju*" 1 

ettft/x -> ? > ^ft^ttottttfiffitt*** < & i 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the abrasive material and the polishing technique which are used in 
micro-processing processes, such as a semiconductor-device manufacturing process, etc. about an abrasive material and the 
polishing technique. 
[0002] 

[Description of the Prior Art] In recent years, various micro-processing techniques are studied and developed for high integration 
of LSI, and highly-efficient-izing. The chemical machmeiy-polishing technique (it abbreviates to a chemical mechanical polishing 
and following CMP) is one of the techniques currently studied in order to fill a demand of such severe detailed-izing, and is 
indispensable technique in a future semiconductor-device manufacturing process, the flattening of the layer insulation layer 
especially in a multilayer-interconnection formation process, metal plug formation, and embedding wiring formation, this 
technique - for example, C.W.Kaanta et al. and KD.Beyer ** -- it is proposed (VMIC Conference 1991 p. 144 C.W.Kaanta et.al., 
U.S.PatentNo.4944836 Beyer et.al.) 

[0003] Moreover, it inquires from the viewpoint of improvement in the speed of LSI as a wiring material with Cu newer than the 
former which has resistance lower than aluminum currently used for the upper wiring. Since the manipulation by reactive ion 
etching is difficult for Cu, when using Cu as a wiring material, the thing using CMP r technique for which it embeds and the wiring 
formation technique is adopted is examined. Such embedding wiring formation technique is indicated by JP,2-278822,A etc. In 
this official report, grinding Cu using the polishing slurry which consists of polishing grain, a chelate salt of transition metals, and 
a solvent of this salt is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when it is going to grind at high speed, without giving a blemish to Cu by . 
the above-mentioned embedding wiring formation technique, it is necessary to make [ many ] the amount of the component which 
etches Cu in a polishing slurry, and to strengthen etching of Cu. Thus, if the amount of the component which etches Cu is made 
many ], it will melt to Cu which etching advanced isotropic and embedded, and a dishing will occur in a wiring. For this reason, it 
is difficult to form reliable LSI wiring. 

[0005] Moreover, also in W wiring formation using CMP technique, since a dishing occurs, it is difficult to form reliable LSI 

wiring. Furthermore, also in W (tungsten) wiring formation using CMP technique, a polishing speed is slow. 

[0006] this invention is made in view of such a point — having ~ occurrence of a dishing — suppressing — a high polishing speed 

— a reliable conductor — it aims at offering the abrasive material and the polishing technique of forming a layer 
[0007] 

[Means for Solving the Problem] When forming an embedding metal wiring, beer, or a contact by generally performing polishing 
processing to the base which has the shape of a toothing, only the heights of a ground layer is ground and it is important only for 
the concavity to make the target layer remain. If only mechanical polishing performs this polishing processing, things can be 
carried out, namely, although a high selection ratio is obtained, mechanical polishing has a slow polishing speed and cannot 
secure the throughput whose target layer is made to remain efficiently and which is needed by the semiconductor-device 
, manufacturing process only to a concavity. On the other hand, in order that etching may progress isotropic although a polishing 
speed is quick if only chemical polishing performs this polishing processing, the target layer cannot be made to remain only in a 
concavity. Then, this invention persons examined in detail CMP which combined mechanical polishing and chemical polishing, 
and clarified the component contributed to mechanical polishing among abrasive materials, and the component contributed to 
chemical polishing. This invention persons and by performing CMP into the material of the layer made into the purpose using the 
abrasive material containing a specific chemical agent based on this consideration the target layer top - a protection layer 
forming - isotropic chemical polishing ~ suppressing - this protection layer ~ the heights front face of a ground layer - setting 

- mechanical polishing — easy removing - a reliable conductor - it finds out that a layer can be formed and came to carry out 
this invention 

[0008] Namely, the process which forms the layer which consists of a material which makes a metal a principal component so 
that this invention may be filled up with the aforementioned concavity on the base which has a concavity on a front face, By the 
chemical machinery-polishing technique using the abrasive material containing the etching agent of the material which makes a 
principal component the chemical agent and the aforementioned metal which form a protective coat in the aforementioned layer 
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front face by reacting with the material which makes the aforementioned metal a principal component the aforementioned layer - 
grinding -- the inside of the aforementioned concavity - a conductor -- the polishing technique characterized by providing the 
process which forms a layer is offered 

[0009] Here, the substrate which consists of compound semiconductors, such as a silicon substrate, a glass substrate for 
TFT-LCD, and GaAs, as a base can be used. The concavity on the front face of a base is used as the wiring section, the beer, or 
the contact hole of an embedding metal wiring. 

[0010] As a material which makes a metal a principal component, that in which Cu, Cu alloy, Ag, Ag alloy, aluminum, aluminum 
alloy, W, W alloys, these oxides, the impurity little to these metals, and the alloying element are contained can be used, moreover, 
as a chemical agent which forms a protective coat by reacting with this material What [ replaced the benzotriazol (it abbreviates 
to BTA hereafter), and BTA derivative, for example, one hydrogen atom of the benzene ring of BTA, by the methyl group ] (tolyl 
triazole (TTA)) Also especially in the mixture containing these, thiourea, and an azole The benzimidazole, A triazole, a 
salicylaldoxime, a cupferron, ethylenediamine, The amino acid containing sulfur especially a cystine, a p-amino benzaldehyde, 
******** Sj such as a halo acetic acid, thiols, for example, a dodecyl mercaptan, and an octane ******** acid, -- acids - 
Monosaccharides, such as a glucose and a fructose, and the derivatives of these matter or those mixture, an N-benzoyl-N-phenyl 
hydroxylamine (it abbreviates to BPA hereafter), BPA derivative, etc. can be used. Moreover, to a chemical agent, the organic 
compound which has a canal fraction (hydrophobic) is desirable. What replaced BTA and BTA derivative, for example, one 
hydrogen atom of the benzene ring of BPA, by the methyl group, and the mixture containing these demonstrate an effect, 
especially when the material which makes a metal a principal component is Cu or Cu alloy. Moreover, BPA, BPA derivatives, 
and such mixture demonstrate an effect, especially when the material which makes a metal a principal component is W or W 
alloy. 

[00 1 1 ] The etching agent of the material which makes a metal a principal component can be suitably chosen by the material. For 
example, the etching agent containing oxidizers, such as aminoacetic acids, such as a glycine, amidosulftiric acids or these mixed 
acids, a hydrogen peroxide (H2 02) and a nitric acid, a hypochlorous acid, and ozone water, is used. Moreover, the aqueous 
solutions, such as chromic acids, such as a nitric acid, ammonia, ammonium salts, for example, an ammonium persulfate, an 
ammonium nitrate, and an ammonium chloride, can also be used. These etching agents have especially the desirable thing used 
when the material which makes a metal a principal component is Cu or Cu alloy. 

[001 2] Moreover, when the material which makes a metal a principal component is W or W alloy, as an etching agent, a 
hydrogen-peroxide-solution solution, the iron nitrate aqueous solution, the mixed aqueous solution of a red potassium prussiate 
and ethylenediamine, the mixed aqueous solution of a red potassium prussiate and a phosphoric acid, etc. can be used. 
[0013] As for the protective coat in which the material and chemical agent which make a metal a principal component react to, 
and are formed, it is desirable to include a metaled chelate compound or a metaled complex compound. In this invention, CMP 
may be performed using the abrasive material containing the above-mentioned chemical agent and an etching agent, and may be 
performed using the abrasive material which contains the above-mentioned etching agent and does not contain the 
above-mentioned chemical agent as the 1 st phase, and may be performed using the aforementioned abrasive material which added 
the above-mentioned chemical agent as the 2nd phase after that. The technique of preparing two or more nozzles for 
abrasive-material supply as the technique of adding a chemical agent to an abrasive material in CMP in the case of the latter, 
supplying the aqueous solution which contains a chemical agent from the feed hopper prepared in the nozzle or the turn table with 
another technique of distinguishing and using nozzle for abrasive materials used in the 1st phase and nozzle for abrasive materials 
used in the 2nd phase and nozzle for abrasive materials, and mixing with an abrasive material on a turn table is mentioned, 
[0014] Moreover, in this invention, since there are many components contributed to chemical polishing among abrasive 
materials, a still high polishing speed can be obtained by heating the fraction which an abrasive material and a ground layer 
contact. 

[001 5] Moreover, this invention offers the abrasive material characterized by containing the chemical agent which forms a 
protective coat in the layer front face which consists of the aforementioned material, and the etching agent of the aforementioned 
material by reacting with the material which makes a metal a principal component, in order to attain the above-mentioned 
polishing technique. Here, as an abrasive material, the abrasive material containing an aminoacetic acid and/or an amidosulftiric 
acid, an oxidizer, water and a benzotriazol, or its derivative is desirable. 
[0016] 

[Function] this invention forms the layer which consists of a material which makes a metal a principal component so that it may 
be filled up with the aforementioned concavity on the base which has a concavity on a front face. By the chemical 
machinery-polishing technique using the abrasive material containing the etching agent of the material which makes a principal 
component the chemical agent and the aforementioned metal which form a protective coat in the aforementioned layer front face 
by reacting with the material which makes the aforementioned metal a principal component the aforementioned layer -- grinding 
— the inside of the aforementioned concavity — a conductor — it is characterized by forming a layer 

[0017] Hereafter, the material which makes a metal a principal component is Cu system material, and a chemical agent explains 
an operation of this invention in detail using the example which is BTA. When BTA is contacted on Cu layer, the layer which 
consists of a Cu chelate compound which BTA reacts as CuO or Cu2 O of a natural-oxidation layer formed on Cu of Cu layer 
front face or Cu layer, and is expressed with Cu(I)-BTA or Cu(II)-BTA is firmly formed on Cu layer or a natural-oxidation layer. 
This layer acts as a protective coat which suppresses oxidization or the cauterization in the ambient atmosphere which makes Cu 
corrode, or a solution (i.e., the bottom of presence of the etching agent which has the chemical-etching region which can etch Cu 
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at high speed). Moreover, this protective coat is removed easily and uniformly by contacting polishing grain or a polishing pad 
physically and mechanically in the case of CMP. Although it was known conventionally that such a protective coat will suppress 
oxidization or the cauterization of Cu, being removed easily and uniformly became clear for the first time by research of this 
invention persons by contacting polishing grain or a polishing pad physically and mechanically in the case of CMP. 
[001 8] This protective coat is formed all over the Cu layer 25 top in drawing 2 (A). The protective coat formed in the heights is 
easily removed by the contact to polishing grain or a polishing pad. In the heights of the Cu layer 25 which this exposed, it is 
etched at high speed by the etching agent. Since, as for the Cu layer 25 with which the concavity of the Cu layer 25 is filled up, the 
protective coat is formed in the front face at this time, it is hardly etched. Thus, the level difference of the Cu layer 25 followed in 
the shape of [ of a base ] a toothing becomes small. Then, the protective coat formed on the concavity of the Cu layer 25 is 
removed by contacting polishing grain or a polishing pad. In this phase, since it is in the status which does not almost have a level 
difference in the Cu layer 25, although the Cu layer 25 with which the concavity is filled up is exposed and etching progresses, a 
dishing does not happen. Consequently, Cu can be ground at high speed and Cu can be made to remain efficiently only in a 
concavity. 

[001 9] In addition, the technique of contacting the brush made from metal or a resin other than the technique of making polishing 
grain or a polishing pad contacting, as technique of removing the above-mentioned protective coat, and the method of spraying an 
abrasive material by the predetermined pressure are mentioned. 

[0020] On the other hand, the material which makes a metal a principal component is W system material, and when a chemical 
agent is BP A, it can be similarly explained as the above. That is, when BPA is contacted on W layer, the layer which consists of a 
W chelate compound which W, and WOx and BPA react and is expressed with W-BPA is firmly formed on W layer. This layer 
acts as a protective coat which suppresses oxidization or the cauterization in the ambient atmosphere which makes W corrode, or 
a solution (i.e., the bottom of presence of the etching agent which has the chemical -etching region which can etch W at high 
speed). Moreover, this protective coat is removed easily and uniformly by contacting polishing grain or a polishing pad physically 
and mechanically in the case of CMP. 
[0021] 

[Example] Hereafter, this invention is concretely explained with reference to a drawing. 

(Example 1 ) View 1 is the schematic diagram showing the polishing equipment used in the example of this invention. 1 1 in 
drawing shows the vacuum-chuck electrode holder which can be rotated. In the polished surface-ed, as the ground substrate 12 
counters the vacuum-chuck electrode holder 1 1 with the polishing pad 1 3, the vacuum chuck is carried out to it. The polishing 
pad 1 3 is attached on the turn table 14 which has been arranged underneath the vacuum-chuck electrode holder 1 1 and which can 
be rotated. Moreover, the regurgitation section of the abrasive-material charging line 1 5 connected to the abrasive-material tank 
not to illustrate has extended even to about 1 3 polishing pad. This abrasive-material charging line 1 5 is equipped with a means to 
control the amount of supply of an abrasive material 16. In addition, what consists of a resin sinking-in nonwoven fabric was used 
for the polishing pad 13. 

[0022] Drawing 2 (A) is a cross section showing the ground substrate 12 used by this example. This ground substrate 12 is 
produced as follows. First, the silicon oxide 22 with a thickness of about 1 micrometer is formed on a silicon substrate 21, and the 
carbon film 23 with a thickness of about 1 Onm is formed by the direct-current magnetron sputtering method on it. Subsequently, 
according to a usual photo-lithography process and a usual reactive-ion-etching process, patterning of the carbon film 23 and the 
silicon oxide 22 is carried out, and the slot for a wiring with a width of face [ of 0.4-10 micrometers ] and a depth of 0.4 
micrometers, puncturing for a connection wiring, etc. are formed in a silicon oxide 22. Subsequently, the titanium-nitride layer 24 
with a thickness of 50nm is formed by the direct-current magnetron sputtering method, and the Cu layer 25 with a thickness of 
about 600nm is succeedingly formed by the direct-current magnetron sputtering method. As shown in drawing 2 (A), the Cu layer 
25 in front of CMP follows the level difference prepared in the silicon oxide 22 which is a base, and has the shape of a toothing. 
[0023] Thus, CMP was performed using the polishing equipment to which the produced ground substrate 12 is shown in drawing 
]_ , the slot for a wiring and the Cu layer [ surpluses / other than puncturing for a connection wiring ] 25 were removed, and an 
embedding wiring and Cu plug of Cu were formed. The abrasive material used for CMP to the mixed solution (etching agent of 
Cu) of the 0.12 mols [/L ] glycine (C2 H5 02 N) aqueous solution and 0.44 mols [/l. ] hydrogen peroxide solution (H2 02) Silica 
grain (30nm of mean particle diameters) is distributed at 5.3 % of the weight as polishing grain, and it comes to add a 0.001 more 
mols [/l. ] benzotriazol (C6 H5 N3) (chemical agent). Moreover, polishing conditions are set to rotational frequency lOOrpm of 
polishing pressure force 300gf7cm2, the turn table 14, and the vacuum-chuck electrode holder 11, and were made to become fixed 
about the temperature of a turn table at the room temperature of 25 degrees C. 

[0024] As a result of CMP, the polishing speed was a part for about 120nm/, and was very high-speed. Moreover, in order to 
form Cu embedding wiring and Cu plug, you also have to remove the titanium-nitride layer 24 prepared on the heights of the Cu 
layer 25 with the Cu layer 25. Although the polishing speed of the titanium-nitride layer 24 is a part for about 30nm/later than the 
polishing speed of the Cu layer 25, as mentioned above as an operation of this invention, when polishing of the Cu layer 25 
progresses more slightly than polishing of the titanium-nitride layer 24, since the fraction of the Cu layer 25 serves as a concavity 
as compared with titanium-nitride layer 24 fraction, on the front face of the Cu layer 25, a protective coat is formed and polishing 
of Cu layer does not progress any more. For this reason, the titanium-nitride layer 24 was also removable good. Moreover, when 
the front face of Cu embedding wiring after CMP and Cu plug was observed by the scanning electron microscope, as shown in 
drawing 2 (B), the blemish considered to have generated by CMP was not seen at all. 

[0025] In addition, since Cu front face contacts water in CMP, although to intermingle Cu, CuO, Cu2 O, Cu(OH) x, etc. is 
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considered by the front face of the Cu layer 25, which matter forms a chelate compound and BTA prepares a protective coat. 
[0026] Next, the temperature dependence of the polishing speed to Cu was investigated using the abrasive material which added 
BTA. At this time, the polishing pressure force is 400gf/cm2. It carried out and both the rotational frequencies of a turn table and 
a vacuum-chuck electrode holder were set to 60rpm. The result which set the quadrature axis as an axis of ordinate and the 
inverse number ( 1 /T) of temperature, and plotted the logarithm of a polishing speed is shown in drawing 3 . It sets by about 1 00 
degrees C from the temperature of about 0 degree C, and it is plotted on about 1 straight line, and the inclination serves as the 
inverse number (1/T) of the temperature which a polishing speed receives with negative so that clearly from drawing 3 . It is 
proportional to an exponent. Therefore, rate-limiting [ of the polishing speed ] is carried out by a certain chemical reaction which 
mainly happens into CMP, and to hardly be influenced is considered by the physical and mechanical element. This means that the 
protective coat formed in Cu layer 25 front face is easily removed in CMP by physical / mechanical operation by polishing grain 
or the polishing pad. 

[0027] Moreover, it investigated about change of the polishing speed and etch rate to the addition of BTA. The result is shown in 
drawing 4 . In the graph of drawing 4 , a quadrature axis expresses the addition of BTA to glycine 0. 1 2mol/L, and an axis of 
ordinate expresses a polishing speed and an etch rate. In not adding BTA so that clearly from drawing 4 , although about 350nm a 
part for /and an etch rate are high, if the polishing speed adds BTA with a part for about 45nm/, both a polishing speed and an 
etch rate will decrease exponentially. However, it is thought that the polishing speed is mostly saturated with BTA0. lmol/L 
Moreover, it turns out that the amount of BTA required in order to protect the Cu layer 25 is good in very few amount of 0.001 
mols/1. or less. 

[0028] Next, BTA was investigated about the pressure (load) dependency of a polishing speed using the abrasive material added 
1. 0.001 mols /. At this time, the temperature of a turn table was made to become fixed at 25 degrees C, and both the rotational 
frequencies of a turn table and a vacuum-chuck electrode holder were set to 60rpm. The result is shown in drawing 5 . A 
polishing speed is in a proportionality to the polishing pressure force, and it is thought that the straight line passes along the zero 
of the graph of drawing 5 so that clearly from drawing 5 . That is, in the domain of the polishing pressure force applied in usual 
CMP, it is thought that rate-limiting [ of the polishing speed ] is carried out to the speed by which rate-limiting is carried out to 
the polishing pressure force and from which in other words the protective coat of Cu layer 25 front face is removed in physical / 
mechanical operation with polishing grain or a polishing pad. Therefore, it is possible to raise to the value of the polishing speed 
in each temperature which shows a polishing speed in drawing 3 by making the polishing pressure force high. 
[0029] Next, it investigated about the wiring width-of-face dependency of the amount of dishings. The result is shown in drawing 
6 . Here, the time of removing altogether the Cu layer 25 and the titanium-nitride layer 24 of a heights was considered as the time 
of a polishing end. Wiring width of face was about 1 50nm in the wiring center section which is 10 micrometers, and the dishing 
value of Cu embedding wiring was a grade which is mostly satisfactory practically so that clearly from drawing 6 . Moreover, 
even if it extends polishing time further, a dishing value understands that the protective coat formed on the Cu layer 25 is 
functioning effectively, when it takes having hardly increased into consideration. 

[0030] In this example, although the case where Cu layer is used as a ground layer is explained, when a little impurity and a little 
alloying element contain in Cu, or when layers, such as metals other than Cu, for example, Ag, aluminum, W, etc., and the layer 
which made these the principal component are used as a ground layer, the same effect is acquired. 

[003 1 ] Moreover, in this example, although the case where only silica grain was used as polishing grain was explained, when the 
alumina grain which has silica grain, an EQC, or a degree of hardness beyond it as polishing grain, titanium oxide grain, 
zirconium-oxide grain, cerium-oxide grain, silicon-carbide grain, diamond grain, etc. are used, the same effect is acquired. 
[0032] Moreover, in this example, although the case where BTA was used as a chemical agent was explained, using the glycine 
aqueous solution and the mixed solution of hydrogen peroxide solution as an etching agent, when the thing and ammonium nitrate 
which consist of oxidizers, such as an amidosulfuric acid or an aminoacetic acid, a mixed acid of an amidosuliuric acid, a 
hydrogen peroxide (H2 02) and a nitric acid, a hypochlorous acid, and ozone water, as an etching agent, an ammonium chloride, 
a chromic acid, etc. are used, the same effect is acquired, moreover, the reagent which forms this material and chelate compound, 
and a complex compound as a chemical agent according to the layer material which etches, for example, the various derivatives of 
BTA, the mixture containing these, thiourea, a thiourea derivative, a cupferron, the benzimidazole, a triazole, a salicylaldoxime, 
emylenediamine, a cystine, a p-amino benzaldehyde, a halo acetic acid, a dodecyl mercaptan, and ******** - the same effect is 
acquired when monosaccharides, such as acids, a glucose, and a fructose, etc. are used Especially the various derivatives of BTA 
or BTA are effective when using the sulfuric-acid aqueous solution, the hydrochloric-acid aqueous solution, etc. 
[0033] Moreover, in this example, although the polishing pad which consists of a resin sinking-in nonwoven fabric was used for 
the polishing pad, you may use the polishing pad which made nonwoven fabrics, such as polyester and a polyether, a firing 
polyurethane pad, or these two or more kinds of different pads rival that what is necessary is just what has a degree of hardness of 
the same grade. In addition, especially the thing that placed and changed the hydrogen fraction to the alkyl group etc. as a 
derivative of the various above-mentioned matter is desirable. 

As an abrasive material, (Example 1 of a comparison) To the mixed solution (etching agent of Cu) of the 0. 1 2 mols [/l. ] glycine 
aqueous solution and 0.44 mols [/l. ] hydrogen peroxide solution CMP was performed to the ground substrate 12 shown in 
drawing 2 (A) like an example except using what distributed silica grain (30nm of mean particle diameters) at 5.3 % of the 
weight as polishing grain, i.e., the thing which has not added BTA in the abrasive material which used it in the example. 
[0034] Although the polishing speed was a part for about 250nm/and was high-speed as a result of CMP, compared with the case 
where a dishing value is an example, it was very large. That is, in 0.4 micrometer wiring width of face of a miiiimum line width, 
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the amount of dishings is about 300nm, and most Cus of Mizouchi for a wiring had disappeared in the wiring width of face of 5 
micrometers or more. Moreover, when polishing time was extended further, all Cus in the slot for a wiring and puncturing for a 
connection wiring disappeared. 

(Example 2) View 7 (A) is the cross section showing the ground substrate 1 2 used by this example. This ground substrate 1 2 is 
produced as follows. First, the silicon oxide 22 with a thickness of about 1 micrometer is formed on a silicon substrate 2 1 . 
Subsequently, according to a usual photo-lithography process and a usual reactive-ion-etching process, patterning of the silicon 
oxide 22 is carried out, and the slot for a wiring with a width of face [ of 0.4- 1 0 micrometers ] and a depth of 0.4 micrometers, 
puncturing for a connection wiring, etc. are formed in a silicon oxide 22. Subsequently, the titanium layer 3 1 with a thickness of 
about 20nm and the titanium-nitride layer 24 with a thickness of about 70nm are formed by the direct-current magnetron 
sputtering method on it, and the blanket W layer 32 with a thickness of about 600nm is succeedingly formed by the heat C VD 
using the mixed gas of 6 fluoride [ tungsten ] (WF6) gas and hydrogen gas. As shown in drawing 7 (A), the W layer 32 in front of 
CMP follows the level difference prepared in the silicon oxide 22 which is a base, and has the shape of a toothing. 
[0035] Thus, CMP was performed using the polishing equipment to which the produced ground substrate 12 is shown in drawing 
J_ , the slot for a wiring and the W layer [ surpluses / other than puncturing for a connection wiring ] 32 were removed, and an 
embedding wiring and W plug of W were formed. The abrasive material used for CMP makes the hydrogen-peroxide-solution 
solution of 5 volume % distribute alumina grain (50nm of mean particle diameters) at 1 .0 % of the weight as polishing grain, and 
comes to add a 0.4 moreg [/l. ] N-benzoyl-N-phenyl hydroxy lamine (chemical agent). Moreover, polishing conditions are set to 
rotational frequency lOOrpm of polishing pressure force 300gr7cm2, the turn table 14, and the vacuum-chuck electrode holder 1 1, 
and were made to become fixed about the temperature of a turn table at the room temperature of 25 degrees C. 
[0036] As a result of CMP, the polishing speed was a part for about 300nm/, and was very high-speed. Moreover, in order to 
form W embedding wiring and W plug, you also have to remove the titanium layer 3 1 and the titanium-nitride layer 24 with the W 
layer 32. Since the polishing speed of the titanium layer 3 1 and the titanium-nitride layer 24 was a part for the almost same about 
300nm/as the W layer 25, it was removable at high speed. Moreover, when W embedding wiring after CMP, W plug, and the 
exposed front face of a silicon oxide were observed by the scanning electron microscope, as shown in drawing 3 , the blemish 
considered to have generated by CMP was not seen at all. 

[0037] In addition, although to intermingle W, WOx, etc. is considered by W front face in CMP, which matter forms a chelate 
compound and BPA prepares a protective coat. Next, it investigated about the wiring width-of-face dependency of the amount of 
dishings. The result is shown in drawing 8 . Here, the time of removing altogether the W layer 32, the titanium layer 3 1 , and the 
titanium-nitride layer 24 of a heights was considered as the time of a polishing end. Wiring width of face was about 50nm in the 
wiring center section which is 10 micrometers, and the dishing value of W embedding wiring was a grade which is mostly 
satisfactory practically so that clearly from drawing 8 . Moreover, even if it extends polishing time further, a dishing value 
understands that the protective coat formed on the W layer 32 is functioning effectively, when it takes having hardly increased into 
consideration. 

[0038] In this example, although the case where W layer is used as a ground layer is explained, when a little impurity and a little 
alloying element contain in W, the same effect is acquired. 

[0039] Furthermore, it is WF6 although it explains as ground field in the above-mentioned example when forming W layer in the 
shape of a blanket. Gas and SiH4 It is [ the mixed gas with gas, or ] H2 to this mixed gas. this invention is applicable also to the 
case where the selective growth of W layer is performed using the gas which added gas. That is, when growing up W layer into 
tops, such as silicide layers, such as a silicon layer exposed at the base of the layer insulation layer which has a contact hole and a 
beer hall, for example, TiN layer, and TiSi, alternatively, it is possible to remove this W grain alternatively by collapse of 
selectivity, if the polishing technique of the above-mentioned example is used, although W grain may grow up to be an insulator 
layer front face. 

[0040] Moreover, in this example, although the case where only alumina grain was used as polishing grain was explained, when 
the silica grain which has alumina grain, an EQC, or a degree of hardness beyond it as polishing grain, titanium oxide grain, 
zirconium-oxide grain, cerium-oxide grain, silicon-carbide grain, diamond grain, etc. are used, the same effect is acquired. 
[004 1 ] Moreover, in this example, although the case where BPA is used as a chemical agent is explained, using a 
hydrogen-peroxide-solution solution as an etching agent, when the iron nitrate aqueous solution, the mixed aqueous solution of a 
red potassium prussiate and ethylenediamine, the mixed aqueous solution of a red potassium prussiate and a phosphoric acid, etc. 
are used as an etching agent, the same effect is acquired. Moreover, the same effect is acquired when the reagent which forms this 
material and chelate compound, and a complex compound as a chemical agent according to the layer material which etches, for 
example, the various derivatives of BPA etc., is used. 

[0042] Moreover, in this example, although the polishing pad which consists of a resin sinking-in nonwoven fabric was used for 
the polishing pad, you may use the polishing pad which made nonwoven fabrics, such as polyester and a polyether, a firing 
polyurethane pad, or these two or more kinds of different pads rival that what is necessary is just what has a degree of hardness of 
the same grade. In addition, especially the thing that placed and changed the hydrogen fraction to alkyl groups (a methyl group, 
ethyl group, etc.) as a derivative of the various above-mentioned matter is desirable. 

(Example 2 of a comparison) CMP was performed to the ground substrate 12 shown in drawing 7 (A) as an abrasive material like 
[ the hydrogen-peroxide-solution solution of 5* volume % ] an example 2 except using what distributed alumina grain (50nm of 
mean particle diameters) at 1 .0 % of the weight as polishing grain, i.e., the thing which has not added BPA in the abrasive 
material which used it in the example. 
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[0043] Although the polishing speed was a part for about 350nm/and was high-speed as a result of CMP, compared with the case 
where a dishing value is an example 2, it was very large. Namely, as shown in drawing 9 , in 0.4 micrometer wiring width of face 
of a minimum line width, the amount of dishings was about 200nm, and along with the joint of W layer of the wiring center 
section formed at the time of heat CVD, etching advanced further, and it changed into the status that the hole 33 opened to the 
wiring. 

(Example 3) In the polishing technique of this invention, the protective coat which becomes a metal, for example, the front face of 
Cu, from the compound (Cu-BTA) of a chemical agent, for example, BTA and a metal, is formed during polishing. In this case, 
when a protective coat is removed mechanically, it is etched in Cu by the etching component in an abrasive material. In this case, 
the activation energy Eae of the etch rate of Cu is comparatively large, and the activity energy Eap of the polishing speed of Cu is 
the parvus comparatively. This is because not only a chemical operation but a mechanical operation is included in polishing. 
Therefore, the relation of Eae>Eap is realized. For this reason, since, as for the value of the ratio of a polishing speed / etch rate, 
low temperature becomes large, the direction which performed CMP at low temperature from the viewpoint of a dishing 
reduction becomes advantageous. 

[0044] Then, this example explains the case where CMP is performed at low temperature. When performing CMP less than at 
low temperature, for example, 20 degrees C, at least one of a turn table, a polishing pad, and abrasive materials may be cooled, 
first, the first phase may be ground at usual temperature (ordinary temperature), and the second phase may be continuously 
ground less than at low temperature, for example, 20 degrees C. 

[0045] CMP was performed using the polishing equipment to which the ground substrate 12 shown in drawing 2 (A) is shown in 
drawing 1 , the slot for a wiring and the Cu layer [ surpluses / other than puncturing for a connection wiring ] 25 were removed, 
and an embedding wiring and Cu plug of Cu were formed. The abrasive material used for CMP to the mixed solution (etching 
agent of Cu) of the 0. 12 mols [/I. ] glycine (C2 H5 02 N) aqueous solution and 0.44 mols [/l. ] hydrogen peroxide solution (H2 
02) Silica grain (30nm of mean particle diameters) is distributed at 5.3 % of the weight as polishing grain, and it comes to add a 
0.001 more mols [/l. ] benzotriazol (C6 H5 N3) (chemical agent). Moreover, polishing conditions were set to rotational frequency 
60rpm of polishing pressure force 400gf/cm2, the turn table 14, and the vacuum-chuck electrode holder 1 1 . 
[0046] The temperature dependence of the polishing speed of Cu at this time and an etch rate was investigated. The result is 
shown in drawing 10 . In addition, temperature is [ about ]. -It was made to change from 2 degrees C to about 100 degrees C. A 
polishing speed and an etch rate are exponential (exponent) of the inverse number (1/T) of temperature so that clearly from . 
drawing 10 . It was proportional. When the activation energy Eap of a polishing speed and the activation energy Eae of an etch 
rate were searched for from the inclination of these graphs, respectively, Eap was about 0.1 eV and Eae was about 0.9eV. The 
inclination of each graph is negative, and since it is Eap<Eae, as for the value of the ratio of a polishing speed / etch rate, low 
temperature becomes large. Therefore, the amount of dishings of Cu wiring decreases so that the temperature of CMP is low 
temperature. 

[0047] Next, it investigated about the wiring width-of-face dependency of each amount of dishings the case where set polishing 
temperature as the room temperature (24.0 degrees C), and CMP is performed, and at the time of setting polishing temperature as 
1 4.0 degrees C, and performing CMP. The result is shown in drawing 1 1 . Here, the time of removing altogether the Cu layer 25 
and the titanium-nitride layer 24 on a heights was considered as the time of a polishing end. Wiring width of face was about 
1 OOnm in the wiring center section which is 1 0 micrometers, and the dishing value of Cu embedding wiring was a grade which is 
mostly satisfactory practically so that clearly from drawing 10 . 

[0048] Next, it investigated about the polishing time dependency of the amount with a wiring width of face [ the case where set 
polishing temperature as the room temperature (24.0 degrees C), and CMP is performed, and at the time of setting polishing 
temperature as 14.0 degrees C, and performing CMP ] of 5 micrometers of dishings. The result is shown in drawing 12 . The 
increase in the amount of ************ s a t the time of an exaggerated polishing can be suppressed by performing CMP at low 
temperature so that clearly from drawing 12 . 

[0049] Moreover, when the front face of Cu embedding wiring after CMP and Cu plug was observed by the scanning electron 
microscope, as shown in drawing 2 (B), the blemish considered to have generated by CMP was not seen at all. 
[0050] In this example, although the case where Cu layer is used as a ground layer is explained, when a little impurity and a little 
alloying element contain in Cu, or when layers, such as metals other than Cu, for example, Ag, aluminum, W, etc., and the layer 
which made these the principal component are used as a ground layer, the same effect is acquired. 

[0051] Moreover, in this example, although the case where only silica grain was used as polishing grain was explained, when the 
alumina grain which has silica grain, an EQC, or a degree of hardness beyond it as polishing grain, titanium oxide grain, 
zirconium-oxide grain, cerium-oxide grain, silicon-carbide grain, diamond grain, etc. are used, the same effect is acquired. 
[0052] Moreover, although the case where BTA is used as a chemical agent is explained in this example, using the glycine 
aqueous solution and the mixed solution of hydrogen peroxide solution as an etching agent As an etching agent, an amidosulfuric 
acid, or an aminoacetic acid and the mixed acid of an amidosulfuric acid, The same effect is acquired when the thing and ammonia 
which consist of oxidizers, such as a hydrogen peroxide (H2 02), a nitric acid, a hypochlorous acid, and ozone water, an 
ammonium nitrate, an ammonium chloride, a chromic acid, etc. are used, moreover, the reagent which forms this material and 
chelate compound, and a complex compound as a chemical agent according to the layer material which etches, for example, the 
various derivatives of BTA, the mixture containing these, thiourea, a thiourea derivative, a cupferron, the benzimidazole, a 
triazole, a salicylaldoxime, ethylenediamine, a cystine, a p-amino benzaldehyde, a halo acetic acid, a dodecyl mercaptan, and 
******** - the same effect is acquired when monosaccharides, such as acids, a glucose, and a fructose, etc. are used Especially 
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the various derivatives of BTA or BTA are effective when using the sulfuric-acid aqueous solution, the hydrochloric-acid aqueous 
solution, etc. 

[0053] Moreover, in this example, although the polishing pad which consists of a resin sinking-in nonwoven fabric was used for 
the polishing pad, you may use the polishing pad which made nonwoven fabrics, such as polyester and a polyether, a firing 
polyurethane pad, or these two or more kinds of different pads rival that what is necessary is just what has a degree of hardness of 
the same grade. In addition, especially the thing that placed and changed the hydrogen fraction to the alkyl group etc. as a 
derivative of the various above-mentioned matter is desirable. 

(Example 4) View 13 is the schematic diagram showing a part of polishing equipment used for the polishing technique of this 
invention. In this polishing equipment, the refrigerant circuit 41 is formed in the turn table 14. The temperature of the turn table 
14 and the polishing pad 1 3 can be adjusted by carrying out conduction of the refrigerants, such as water and ethylene glycol, into 
this refrigerant circuit 41. The quality of the material of the main fractions of a turn table is glass fiber, and is small as compared 
with a metallic material, and since thermal conductivity is high, the quick temperature control is possible for it. [ of heat capacity ] 
It connects with two refrigerant cooling systems (condensators 42 and 43), and the refrigerant circuit 4 1 can change the 
circulation path of a refrigerant now at any time with the intermediate changeover switch 44. Furthermore, the abrasive-material 
supply systems 45 and 46 are connected to condensators 42 and 43, respectively, and the temperature of the abrasive material to 
supply can be adjusted now. Moreover, the jet nozzle 47 which sprays the cooled pure water on a turn table 14 is arranged in the 
upper part of a turn table 1 4. 

[0054] CMP was performed using the polishing equipment which has the above-mentioned configuration by polishing of two 
phases, i.e., the first polishing, (room temperature polishing), and the second polishing (low-temperature polishing). In addition, 
by making setting temperature of a condensator 42 into 24.0 degrees C, and making setting temperature of a condensator 43 into 
14.0 degrees C, the temperature control of the temperature of the abrasive material of the abrasive-material supply system 45 and 
its interior was carried out to 24.0 degrees C, and the temperature control of the temperature of the abrasive material of the 
abrasive-material supply system 46 and its interior was carried out to 14.0 degrees C. Moreover, the temperature control also of 
the temperature of the pure water of the jet-nozzle 47 interior was carried out to 14.0 degrees C. 

[0055] First, the refrigerant circuit 41 of a turn table 14 was connected to the condensator 42 with the changeover switch 44, 
polishing temperature was set as 24.0 degrees C using the abrasive-material supply system 45, and CMP was performed like the 
example 3. Polishing time was made into about 80% of polishing end time at this time. Consequently, since polishing end time 
was 2 minutes and 37 seconds, the polishing time of the first polishing was 2 minutes and 5 seconds. 

[0056] While the abrasive-material supply system 45 is stopped after the first polishing, the refrigerant circuit 41 of a turn table 
1 4 is connected to a condensator 43 with a changeover switch 44 and 14.0-degree C cooling water was quickly circulated in the 
turn table 1 4, the turn table 1 4 was cooled by injecting the pure water cooled from the jet nozzle 47. When the temperature of 
polishing pad 1 3 front face on a turn table 14 became about 14 degrees C, using the abrasive-material supply system 46, 
polishing temperature was set as 14.0 degrees C, and CMP was performed like the example 3. By this second polishing, all the 
fractions that remained by the first polishing were ground. At this time, the polishing time of the second polishing was 2 minutes 
and 24 seconds. 

[0057] Next, the wiring width-of-face dependency of the amount of dishings in ground Cu wiring was investigated. The result is 
shown in drawing 14 . Also in CMP of two phases of a room temperature and low temperature, a dishing depressor effect of the 
same grade as CMP in low temperature is obtained so that clearly from drawing 14 . 
[0058] 

[Effect of the Invention] The layer which consists of a material which makes a metal a principal component so that it may be filled 
up with the aforementioned concavity on the base which has a concavity on a front face according to the abrasive material and the 
polishing technique of this invention as explained above is formed. By the chemical machinery-polishing technique using the 
abrasive material containing the etching agent of the material which makes a principal component the chemical agent and the 
aforementioned metal which form a protective coat in the aforementioned layer front face by reacting with the material which 
makes the aforementioned metal a principal component the aforementioned layer — grinding — the inside of the aforementioned 
concavity — a conductor — since a layer is formed, while suppressing occurrence of a dishing or a blemish to the grade which is 
satisfactory practically — a reliable conductor — a layer can be formed at high speed 



[Translation done.] 
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